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(54) RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording medium for 
recording various AV streams which enables random accessing of a 
transport stream and an apparatus, and to provide a method of 
recording and reproducing on such recording medium. 
SOLUTION: In the recording medium and the apparatus and the 
method of recording and reproducing on such receding medium, 
arrival time information of an MPEG-TS packet arriving at a 
recorder are added to a specified MPEG-TS packet with a variable 
length and variable precision, an integral number of these are 
combined to form a real data part, specific information are added to 
every real data part to constitute a data unit of a fixed data length, 
and the size of the data unit is a fixed length equal to an integral 
multiple or fraction of ECC blocks on the recording medium. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.=Mc** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the record medium which records an MPEG transport stream (following MPEG-TS). MPEG-TS is 
recorded In the record unit (following capsule) which is 1 for the integral multiple of the ECC block (error correction 
block) length of a record medium, or an integer. In said capsule The capsule header which shows the proper 
information for every capsule, and the MPEG-TS packet of an Integer individual. The record medium characterized 
by describing the information which ATS (Application Time Stamp) which described the arrival time of said MPEG- 
TS packet each is stored, and shows the time-of-day precision of said ATS at least in said capsule header. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the record medium which can be written and relates to the record medium 
with which the multimedia data which contain data of various formats, such as dynamic-image data, still picture 
data, and audio data, especially are recorded. Furthermore, this invention relates a MPEG-TS packet and its arrival 
time information to efficient recordable equipment and an efficient recordable approach especially about the 
equipment and the approach of performing informational record and playback to such a record medium. 
[0002] 

[Description of the Prior Art] ROM mold optical disks, such as recent-years and DVD(Digital Versatile Disc)-ROM, - 
- the use as a storage of a computer — in addition, it is utilized for record of video datas (it is hereafter called AV 
data), such as a movie. Furthermore, the phase change mold disk DVD-RAM disk (it abbreviates to DVD-RAM 
below) which has the capacity of several GB is put in practical use as a recordable information record medium. 
[0003] The utilization and the interval of MPEG (MPEG 2) which are the coding specification of the international 
standards of digital AV data are expected for DVD-RAM as record / playback media not only in a computer 
application but an audio video (AV) technical field. That is. spread is predicted as media replaced with the magnetic 
tape which is the conventional typical AV archive medium. 

[0004] It is a future big technical problem how the engine performance which records AV data containing image data 
and exceeds the conventional AV equipment greatly, and a new function are realized using the optical disk which 
aims at these large capacity-ization. 

[0005] The greatest description in the shift to a disk is large improvement in the random access engine 
performance. When carrying out random access of the tape temporarily, the time amount of several minute order is 
usually required for rewinding [ of one roll ]. This is extraordinarily late compared with the seek time (about several 
10ms) in optical disk media. Therefore, a tape cannot become a random access device practically. 
[0006] With such random access engine performance, distributed record of impossible AV data became possible with 
the optical disk on the conventional tape. 

[0007] Drawing 1 is the block diagram of the drive equipment of a DVD recorder. Drive equipment Is equipped with 
the switch 14. the encoder section 15, and the decoder section 16 which change I/O of 13 to the optical pickup 11 
which reads the data of the DVD-RAM disk 10, the ECC (Error Correcting Code) processing section 12. one track 
buffer 1 3, and a track buffer. 

[0008] As shown in drawing, data are recorded on the DVD-RAM disk 10 by making 1 sector =2KB into a smallest 
unit. Moreover, error correction processing is performed in the ECC processing section 1 2 as a 1 6 sector =1 ECC 
block. 

[0009] A track buffer 13 is a buffer for recording AV data with a Variable Bit Rate in order to record AV data on the 
DVD-RAM disk 10 more efficiently. Since a bit rate changes according to the complexity in which those contents (if 
It is video image) have AV data to the R/W rate to DVD-RAM10Q being a fixed rate, it is used as a buffer for 
absorbing the difference of this bit rate. 

[0010] Also when this track buffer 13 is used further effectively and discrete arrangement of the AV data is carried 
out on a disk 10. it is possible to carry out continuation supply of the AV data to the decoder section 16. Moreover, 
AV data with which it was sent encoder section 1 5 also in the image transcription are recordable on DVD-RAM. 
[001 1] Since DVD-RAM which is this mass archive medium is used more effectively, a UDF (Universal Disc Format) 
file system is carried in DVD-RAM. and access on PC is enabled with it. The detail of a UDF file system is indicated 
by "Universal Disc Format Standard." 

[001 2] Next, the AV equipment which we have used is explained conventionally. Drawing 4 is drawing having shown 
the conventional AV equipment and the relation of media and a format 

[0013] For example, it was natural to put a videocassette into VTR, if It thinks that a user will look at video, to put 
CD into a CD player or CD radio cassette recorder, if you think that seeing on television is natural and he will listen 
to music, and to have heard it by the loudspeaker or headphone. That is, the conventional AV equipment was what 
is one media and pair corresponding to one format (video or audio). For this reason, to the thing to see to hear, the 
user always needed to exchange media and an AV equipment and sensed inconvenient. 

[0014] Moreover, the DVD videodisk has been put in practical use as a software package and digital satellite 
broadcasting has been put in practical use as a broadcast system by the spread of digital technique in recent years. 
It cannot be overemphasized that these backgrounds have innovation of digital technique, especially utilization of 
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MPEG. 

[0015] Drawing 5 is the DVD videodisk mentioned above and drawing of the MPEG stream currently used by digital 
satellite broadcasting. MPEG specification has a layered structure as shown In drawing 5 . 

[0016] The stream of the MPEG system layer which, as for an Important thing, application finally uses is differing by 
package media system like a DVD videodisk, and communication*-medium system like digital satellite broadcasting 
here. 

[0017] The former is called an MPEG program stream (following MPEG-PS), a data transfer is performed in the pack 
unit which was conscious of the sector (in the case of DVD 2048 bytes) used as record units, such as a DVD 
videodisk, the latter is called an MPEG transport stream (following MPEG-TS). and a data transfer is performed per 
TS packet of a 188-byte unit especially being conscious of ATM. 

[0018] Although it has been expected that AV data can be dealt with freely [ there Is nothing and ] by MPEG which 
is digital technique and the coding technique of image voice depending on media, there is also such a delicate 
difference and the AV equipment or media corresponding to both sides of package media and a communication 
medium do not exist by current. 

[0019] The inconvenient dissolution currently sensed with the conventional AV equipment by the appearance of an 
optical disk which has the large capacity of DVD-RAM etc. is expected. 

[0020] An appearance of the record system which can record MPEG-TS similarly with MPEG-PS is desired 

especially with Initiation of digital satellite broadcasting. 

[0021] 

[Problem(s) to be Solved by the Invention] This invention aims at building the system which records a MPEG-TS 
stream on the mass record medium in which random access like DVD is possible efficiently in view of the above- 
mentioned technical problem. Especially the arrival time of a MPEG-TS packet is managed effectively, and it aims at 
what is recorded with sufficient access nature as a data unit with high EGG block and compatibility is also. 
[0022] 

[Means for Solving the Problem] In order to solve this technical problem, this invention adds the arrival time 
information (ATS) to which the MPEG-TS packet reached the recording device to a MPEG-TS packet 
predetermined with variable length and variable precision. Constitute the live-data section which summarized these 
[ ready / several ], and the data unit (capsule) which is one fixed-data length which added proper information 
(capsule header) for every live-data section of this Is built further. The size of this capsule is equipped with the 
record medium, the record and the regenerative apparatus, and approach which are characterized by being the 
integral multiple of an EGG block of a record medium, or the fixed length of 1 for an integer. 
[0023] 

[Embodiment of the Invention] Hereafter. 1 operation gestalt of the record medium applied to this Invention using an 
attached drawing Is explained to a detail. 

[0024] The record medium concerning this invention enables record of AV data of various formats in the medium of 
one sheet, and enables management of these data systematically. It enables this to record the video data which 
recorded terrestrial broadcasting as MPEG-PS, and MPEG-TS transmitted as digital broadcasting in one record 
medium. 

[0025] Moreover, these data recorded on the record medium are reproducible in predetermined sequence. For this 
reason, the record medium concerning this invention is equipped with the management information for managing AV 
stream, without being dependent on the class of format of AV data. The record medium hereafter recorded in the 
efficient record format of the MPEG-TS stream which is the description of this invention Is explained to a detail. 
[0026] Drawing 2 shows one example of the record format in the case of recording MPEG-TS to a record medium. 
The record data which are AV data with which 1 000 was recorded on the record medium in drawing 2 . The capsule 
which is fixed length data with which 1001 constitutes the record data 1000. ATS which is the time information for 
1002 being added to each capsule 1001. and the capsule header which stores the proper information on an 
applicable capsule, and 1003 being added to each MPEG-TS packet and specifying the arrival time, and 1004 are 
MPEG-TS packets. 

[0027] The structure is explained using drawing 3 as one example of the capsule header 1002. In drawing 3 . ID 
which is the Information from which 1010 discriminates a capsule, the storing Information which shows the number 
of MPEG-TS packets with which 101 1 was stored in the capsule concerned, the ATS complement Information which 
has described the precision of ATS and the information on an overflow that 1012 is stored in the capsule 
concerned, and 1014 are information which shows the protection-of-copyrlghts (scramble) condition of the capsule 
concerned. 

[0028] The ATS complement information 1012 has the ATS precision information 1016 which shows the precision of 
ATS in an applicable capsule at least, and has the description which can be changed per capsule according to the 
bit rate of an input MPEG-TS stream. 

[0029] The system which performs record and playback in such a record format is shown in drawin g 6 . In drawin g 
6 . the system control section In which 1060 has the criteria time-of-day signal oscillation section Inside a system 
(clock), and 1061 are decryption control sections which encode the inputted MPEG-TS stream in the format of 
drawing 2 . and the endocyst of the ATS generation section which generates ATS from the time information of 
MPEG-TS packet arrival is carried out to the interior of the coding control section 1061. 

[0030] 1 062 is a decryption control section for performing decode processing at the time of playback, interprets 
ATS of each MPEG-TS packet read from the record medium, restores packet time-of-arrival spacing at the time of 
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rebord synchronizing with the clock of the system control section 1 060 interior, and performs decode processing. 
[0031] 1063 is a drive which controls a record medium, and 1064 is the playback management information 
processing section, it generates the management Information of record data at the time of record, reads where [ of 
a record medium ] applicable record data are recorded, and information at the time of playback, and directs the 
playback section to drive 1063. 

[0032] The actuation at the time of record is explained in the system which consists of such records, regenerative 
apparatus, and record media. 

[0033] If the MPEG-TS stream of a user request is Inputted into the coding control section 1061, the ATS 
generation section by which endocyst is carried out to the coding control section 1061 memorizes absolutely with 
reference to the criteria time of day of each MPEG-TS packet arrival time which can obtain time of day from the 
clock in the system control section 1060. 

[0034] When the MPEG~TS packet accumulated in the coding control section 1061 reaches the number of packets 
which forms one capsule, it is described that ATS is also at the time-of-day precision of the request which can 
describe ATS correctly within 1 capsule. 

[0035] Under the present circumstances, the pattern which the description precision of ATS can take chooses time 
information with a precision of 90kHz and two or more kinds of time-of-day precision, when recording the stream of 
a high bit rate that It can set up from the range which can be specified as the ATS precision information 1016 
shown in drawing 3 and recording time information with a precision of 27MHz and the stream of a low bit rate. 
[0036] Thus, after the live data stored in one capsule are decided, the coding control section 1061 determines a 
capsule header, and transmits the data for one capsule to drive 1063. 

[0037] The drive 1063 which received this records on a record medium that one capsule does not straddle an ECC 
block. When the input of a MPEG-TS stream is completed, the management information (Information, such as a data 
length and chart lasting time) of the record data with which the playback management information processing 
section 1064 has been transmitted at any time from the coding control section 1061 is summarized, it transmits to 
drive 1 063, and drive 1 063 records this on a record medium as a predetermined file (when a user orders it an image 
transcription halt etc.). 

[0038] On the other hand. In reproducing AV data currently recorded on the record medium, the system control 
section 1 060 which received the directions from a user acquires playback management information, such as the 
address with which desired contents were recorded, from the playback management information processing section 
1064, and it requires of a drive. 

[0039] From the desired address, drive 1063 starts read-out of AV data, and transmits AV data (capsule) to the 
decryption control section 1062. 

[0040] The capsule header of the read capsule is Interpreted, the precision of ATS described is specified, together 
with the criteria time of day of a system, the sequential decode of delivery and this Is carried out, the ATS judging 
section in a coding control section serves as AV signal, and each MPEG-TS packet is outputted to the MPEG 
decode section. 

[0041] Therefore, in the case of this example. It Is possible by changing the tIme-of-day precision of ATS to the 
transfer rate of an Input stream to correspond to the bit rate of an input stream flexibly, and to record MPEG-TS 
efficiently. 

[0042] In addition, the size of the capsule 1001 shown by drawing 2 may be 1 or the integral multiple for an integer 
of ECC blocks (32KB), such as 16KB, 32KB, 64KB, and 128KB. 

[0043] In addition, ATS 1003 (ATS of the head in a capsule) shown by drawing 2 may be the same cutting tool length 
as ATS In the same capsule, and may be time information for which what expresses time of day absolutely as arrival 
time Information on the MPEG-TS packet concerned is used in order to show the difference of the arrival time with 
the MPEG-TS packet which arrived before one. 

[0044] Extracting and recording only a MPEG-TS packet required at the time of record with fixed bit rates, such as 
digital broadcasting, also being considered, and recording as ATS the number of the MPEG-TS packet which is not 
recorded can also generate equivalent time information. It may describe the number of packets invalid as ATS In this 
case, and may describe that to the ATS precision information 1016. 

[0045] That is, it was described by playback management information etc. by the number of the invalid packets 
transmitted between the flag showing the number of invalid packets of a MPEG-TS packet having been shown in the 
ATS precision information 1016 and the MPEG-TS packet which ATS in a capsule reached before one being shown, 
and also it is easily possible to compute the arrival time of each MPEG-TS packet firom the bit rate of a program 
and the multiplexed broadcast. Moreover, the head ATS In a capsule can describe similarly the time information 
which expresses time of day absolutely even in this case. 

[0046] Furthermore, when the MPEG-TS packet which is the program which it is going to record arrives 
continuously, from the packet 2nd after the packet group which arrived continuously, the specific information of the 
packet to which ATS was abbreviated and ATS was abbreviated may be described like the ATS abbreviation packet 
number shown in drawin g 1 1 . 

[0047] In addition, when the live-data size in a capsule is adjustable in this way, it may pad to a free space In a 
capsule like drawing 12 . or a dummy packet may be inserted in the capsule which is the last of record data. 
[0048] In addition, the ATS complement information 1012 shown by drawing 3 may be information which consists of 
only ATS precision information 1016, and may be information which consists of only ATS overflow information 1017. 
[0049] In addition, TS shown by drawing 3 The information which pinpoints the arrangement location of each MPEG- 
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TS packet in the capsule concerned also with the number of MPEG-TS packet storing in the capsule concerned is 
sufficient as the packet storing information 101 1. 

[0050] In addition, as shown in drawing 1 3 and 14, a capsule header may be added to each MPEG-TS packet, and 
the endocyst of each ATS may be carried out to a capsule header. 

[0051] In addition, it is possible to record two or more streams on one recorder file at coincidence using ID1010 
shown by drawing 3 . 

[0052] As shown in drawin g 1 5 . when it is going to record two or more MPEG-TS streams which are [ network / 
input ] different on coincidence, it is possible to extract only a desired stream by giving a different identification 
number for every input stream, and enabling coincidence record to one file of two or more streams by recording 
carrying out interleave arrangement per capsule, and distinguishing ID of a capsule header at the time of playback. 
The record approach of this interleave is very effective in the record medium which has a problem in seeking 
performance, such as an optical disk. In order to make the count of seeking which happens during record decrease 
sharply. 

[0053] Moreover. In order to protect the copyright of AV file recorded on the record medium, it is required for 
record data to carry out scramble processing. In that case, in the encryption section 1 065 of drawin g 6 , at least, a 
capsule header is not carrying out scramble processing, and it becomes possible to interpret the structure of record 
data simply, without descrambling. 

[0054] Furthermore, the ATS not carrying out scramble processing, if there is ATS which shows time of day 
absolutely, or carrying out scramble processing Including no ATS is also considered. These examples are shown In 
drawing 16 , and 17 and 18. 
[0055] 

[Effect of the Invention] As mentioned above in the capsule which is the integral multiple of an ECC block or the 
fixed-data unit of 1 for an integer which is an R/W unit of a record medium according to this invention It has the 
capsule header which stores the information on the capsule proper concerned. The arrival time of a predetermined 
MPEG-TS packet for every capsule ATS which can be described with variable precision, By carrying out integer 
individual storing by the set with the MPEG-TS packet which is live data The precision of ATS Is flexibly changed 
from a low bit rate to a high bit rate. A MPEG-TS packet is [ that there is no futility in a capsule ] storable. and 
since the EGG block length and compatibility of a capsule are high, excessive seeking and excessive reading can be 
controlled, and an efficient system can be built when recording and reproducing MPEG-TS. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the drive equipment of a DVD recorder 

[Drawing 2] The data structure diagram of the record format which is the gestalt of 1 operation of this invention 
[Drawing 3] The data structure diagram of the capsule header which is the gestalt of 1 operation of this invention 
[Drawing 4] Drawing showing the conventional AV equipment and the relation of media 
[Drawing 5] Drawing showing the structure of MPEG-PS and MPEG-TS 

[Drawing 6] The block diagram of the record and the regenerative apparatus which is the gestalt of 1 operation of 
this invention 

[Drawing 7] Drawing showing AV file, the relation of a directory, and the address space on a disk 
[Drawing 8] The data structure diagram of the record format which is the gestalt of 1 operation of this invention 
[Drawing 9] The data structure diagram of the record format which is the gestalt of 1 operation of this invention 
[Drawing 10] The data structure diagram of the record format which is the gestalt of 1 operation of this invention 
[Drawing 1 1] The data structure diagram of a record format of the ATS default which is the gestalt of 1 operation of 
this invention 

[Drawing 1 2] Padding which is the gestalt of 1 operation of this invention, the data structure diagram of a dummy 
packet record format 

[Drawing 1 3] The data structure diagram of the record format which is the gestalt of 1 operation of this invention 
[Drawing 1 4] The data structure diagram of the record format which is the gestalt of 1 operation of this invention 
[Drawing 1 5] The data structure diagram of the interleave arrangement record format which is the gestalt of 1 
operation of this invention 

[Drawing 16] Drawing having shown scramble processing of the record format which is the gestalt of 1 operation of 

this invention 

[Drawing 1 7] Drawing having shown scramble processing of the record format which is the gestalt of 1 operation of 
this invention 

[Drawing 1 8] Drawing having shown scramble processing of the record format which is the gestalt of 1 operation of 

this invention 

[Drawing 19] It is drawing where ATS of the head in a capsule explains the example of description of ATS absolutely 
as compared with the case of time of day (27MHz). 

[Drawing 20] The flow chart for explaining precision modification processing of ATS 
[Description of Notations] 

10 DVD-RAM Disk 

11 Optical Pickup 

1 2 ECC Processing Section 

13 Track Buffer 

14 Track Buffer Switch 

1 5 Encoder Section 

1 6 Decoder Section 

1000 Record Data 

1001 Capsule 

1002 Capsule Header 

1003 ATS 

1004 MPEG-TS Packet 

1010 ID 

101 1 TS Packet Storing Information 

1012 ATS Complement Information 

1014 Protection-of-Copyrights Information 

1016 ATS Precision Information 

1017 ATS Overflow Information 

1060 System Control Section 

1061 Coding Control Section 

1062 Decryption Control Section 

1063 Drive 
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1065 Encryption Section 
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r^l 3c7)Aai^3^W9#i.'&X>f >y^l4. x^rJ- 

[0 0 081 0t:^-ridtC, DVD-RAMT'-fX:? 

lOfcJi, l-b:7:5' = 2KB$:a/J\»{ai: tTx-^'*>' 
IB«l§tl.-i.. 1 6-fe:?^'=lECC7'n-y:?i:t 

X. ECC^^\2X'3^y-tiWhWfim^1Xh, 

[00091 h^-y^J'^^y^r 1 3{i, DVD-RAM 

ib. AVx-:J'^^b'>/hU-h-CKiirr«.7t«)<7)A 
•y7rT'$>-S. DVD-RAMl 0 0^(7)m^9^U'- 
hi!)m^l—hVS)i>(7)^Zj[itX . AVx-:5'{±-?-Ort 
§ (b-T*TS)ttlfH®) OffO^^SCjetTb'-y h 

^ fzibcr,^ N' -y 7 r t L Tfie:bn ^ . 
[0 0 101 ZCOhy y^^^yyrl Simz^mm 
LX. "f^x^ 1 0±fc:AVx-^'3&5HltfeiBS$ix^J@ 
-^IctAVx-rJ'^xn-rgSl 6^i»g!«i^-r^^fc 
**^SgT'fcS. t.fz, «8HcO«^tx:^3-^a51 53^ 
^>itJt A Vx-^' ^D VD - RAMtcffiii-ri. i:3!)«-C 

[00 111 i(?):^^4iai*^T'-frT'fcs DVD-R 

AM$rJ:0^*«lC<^fflt--l.7t*^. DVD-RAMTii 
UD F (U n i V e r s a 1 Disc Forma 

t) yrA)Vi^x'rJ^^<r>'t. pc±•r-^or^■bx$:or 

tli:tTl-»5. UDF7T-f/l'S/;^'rA<?5if$B{± run 
iversal Disc Format Stand 
a r dj t3ffl^$fxTV^^, 

[00121 iJClCt^*, a^TSr^ififfltT^/vrAVjSStC 

r>\,^xmm-th, m4\i. m^Avi^^t?^^<T. 

v-y h<OB5«Sr^L3tllT'J)'l>. 
[ 0 0 1 3 1 , :2--if-A-'b-x5j-^aJ: 3 
tf. b'-r3i-;&-fe-y hSrVTRtcAix. xW'b'T^i>cO*< 

Si'^rOmrrfco, «ag^mc:ai:.&i.{f, cD^cor 

1^— V^CD7i^';<?-fet3AirTxb--^t;t{i^-y H^i^ 
Sti-o07:r-v.y h ( b'xJi-*:^>:{i7j--x -f jJ") 

X. mz^if ^T^Avms^m'omx.h'^mifh'o . 

[00141 ttc. i&^co'ri^^Jl-imco^mzX -> 
X . J'^-/tr--JV 7 h t LT D V D b'TJf T -f X9ifi. 
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[0 0 15] Il5«i, fjj^tTtDVDb'T^jJ-T-fX^i: 

[ 0 0 1 6 ] c ; T-fig^c: t ii. m^mzTTV "r- 
D VD b'x;l-T -f X^J'coi a ^r^'ty ir-i^Vr ^ Tl^i: 

[0 0 1 71 |ir#{iMPEGro:5^7AXM>— A (&. 

TMPEG-PS) tmiti^ DVDb'x;t-r -f 
}£cOsi.m^&.tt£:h'^i^ 9 (DVDC0«^2 0 4 8^N'-f 

^tiMPEGh7>'X;Jf— hXM>— A (OTMPEG 
-TS) tPfJfix, 1ttCATM$r*^tTl BS^W h 

[0018] x5^'^;l'S$IH»B!«!««^<04$-f-^[:SajTfc 

5MPEGl;J;-:.TAV7'-^{i:. ^x^r(Cfi^*l< 

[00 19] DVD-RAM#«7)±$fi^«-r'l>3tT'f 
XiJ'coaJSfcJ: *)1^3l«0AV«S-C'®tTV^:t^«$<0 

[0020] miiZTi^^)V%m^<r>mki.zmK MP 

E G - T S ^ M P E G - P S i: ISI^tClBiif -S i: <0-C 
[002 1] 

MPEG-TS;^hU-A^DVD<7)J:d!Sr7>' 
^i^x^J^imm-t^CittrS^b-r^. #tc:MPEG 

-TSJ'<^vh<r)9m^m^wmi,zmmL. Eccy 

[0022] 

IC*5&BJ«±. MPEG-TSVN'^r.y h*<|B^StS«« 

t^^i'J*i^S'J1ff« (ATS) 5:-5J^«*»o^rSStt«T-0f 

::tizm^mm '.i^r^^jv^-yf) ^ftJpLf^iooii 

mr-fe/KOI^-^ X3&iE^«Ef!|K0E C C yo y iJ'CO^ 



[0023] 

[0024] ^^^m^zmhimmmi. -^^commza 
zti(>(D7-:s^ii^-6^i,z^m^mb-thi:><7)X'h 

ClixfcriiJ, *±«aftaSSrMPEG-PSi:UTie 
M P E G - T S ^—y(7)Mmm»mZMm-t tZbA^ 

mb^?>. 

[002 5] iimmmzM»^titzztic^<7)7'- 
\,z^ ^^mfiz^h^mmmi. AV7^-:?o7*-v.y 

EG-Tsxh'j --£x<7)^*e<j^feii7 :r - -r -y h Tia 
m^tvf^ummmz^ux¥m^zmmt?> . 

[0026] ll2{ifeiS^f!i:tCM P E G-T S ^ Igii-T 
■I.J^iOie«i7;}--V-y hO-SIS£mS^L. @2t*J 
V^T 1 0 0 OJiieiliimcieil^fut AVx-:?T*>l) 
iBilT'-:^' .10 0 1 {iifiiSr-;?' 10 0 0 SrW^fl) 
HSft-r- 1 0 0 2 {±{1 na^tiT^ 
;n 0 0 1 (ci^nSfL. g[^;&rb;uc7)ii*ffi?g^*ss^ 

1 0 0 3tiffl>!rC0MP EG-TS 

MW^-CS>.i.ATS. 1 0 04(iMPEG-TS>'N-^-y 
\-Xhh. 

[00 27] ijV^)V^-vy\0 02.(/y-mM^b\.X 
ll3 2rfflv^T-e«0lfiiSri«HJ-r^. HSttJV^T. 10 

1 <:>\ii]r^)V^m'\-th'mx'^h id, i o 1 1 {± 

^iS;*r-t;Wc1SS^$n3tM P E G-T S/-?^ -y b(7)fgt 
$r^-rtS*^fifg. 1 0 1 2(4SMX?r-fe/K=!fS««!§tT.T 
V i, A T S iOS;g^fif J>^£^tt^S:ie^ L T V % S A T 

s^ii^ffi^. 1 0 1 A\i'm.i]v'^)v<nm^<sm. 

[0 0 28] ATS|S^1f$810 12«i. ii'^^<i:i>iS 
S;<rr-feyH*I<OATScO«JgSr^-rATS»JKfflf$gl 0 
1 6S:^-^, Al^MPEG-TSXh'J— AcOb' y hi' 

[0 02 9] c:oJ:^!5riE^7*--7-yhT£ll- 
5-fi=?i^XxAS:ia6tS-r. I16{c:fcv>T. 1060 

'^'^x'fi-.Wm:, 1 06 l{iA:^j§ix/iMPEG-T 

sx h ')-K-^m2(r>m^\,z'^^-th^^\wmmx 
h 0 V ^^-^-fLSiJffligs 10 6 1 <D^mz\im p e g - t s 

^'N'ir.y hiiJ«m^JtffB*>^>ATS5:^-r-I.ATS^ 
[0030] 106 2tilf±^tca^5!iSSrfi=3 ^vTi^iT) 
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[0031] 106 3\immi^^:mm-ri> n^-f t't 
h'o. 10 6 4 {is^«stf fgj!!raa5-c-S) 0 . smmiz 

[0032] z<7)X 0 ^j:tm ■ n^mRx/tmmm- 

[0 0 3 3] JL—^—mmcOMPEG-TSXhV—M. 

t/'^it^\ms^ 10 6 1 izxfi^ti^ t . ^^mt 

106 1 tl*Ia$i^^ATS^gP*^^i^OMPEG- 
T S.'N'^r .y h 5iJ»B#O^B§#JSr v-^x A$fJffllSP 10 6 

[0034] ^^-^^kMffliSB 1061 izmm^ titzmpE. 

G-TS^s'^^-y ^*<lX?r^r/^$:?^fig.■rl»'^•^^•y b^tC 
^LstB^tJi. l;<rr-fe;UrtT'ATSS:jEL<ffi34T^ 
■SEIrao^^JMJgT't ATS SrlE^-r^ , 
[0 0 3 5] ^<r>n. ATScoieaWSOBXOaS^N";?' 
->'(iia3t3^$iX7tATS»SfflfSl 0 1 6{Cfi^T' 

cr>X V V - A 2rlS^-r 2. t # tcti 2 7 M H z co^SOB^f 

^mm. ist' -y htfox h u -ASrte^-ri, t # tc 

{±9 0 K H z «0«jK<^l*J!lffl«fc . ^i^<OI^^J»igE 
[00 3 6] Z<7)XdiZl,Xl^T-b/l-ICitm^tli,m 

e3i.zmkt^. 

[0 0 3 7] ^ix^^\mYy^yi0 63ifiECCf 

"^mm^mU 10 6 4 iJ^W^^mSH l O 6 l <5>I5I 

iftB^pra^cOffl^) Sr^ttf). K^-^'T'l 0 6 3lcKii 
L. h'7-< 7*1 0 6 3(1. dilJrBf^iO^T'f/Ui: LT 

[0038] -:ff. smmmzsdM^tiX\>^^AVT- 

x-rAMP951 0 6 0*«. ffim(r>=i>y^yyi}i^^ti 
tiT K ^x^i7)S^^ffi$gS:S^^fi}^j(aa!g|5 1 0 

[00 3 9] \^y^7'1 0 63imU<r>T\^UXj:K)A 

vx-:?<oSi;^itaiL^raj&L. s-f-fbsofflis?! o 6 2^^ 

tAV-r-iP' (:^r-^;U) i^mt^. 

[0040] i9^^iWimsi^<r>ATsn^mi. m^s. 



V'>^ATSt^»S$:#^L, i^XTAcom^mmt-^iy 
•ttTffii^cOMPEG-TSyN'ir.y bSrMPEGfa^lC 
iMO. vlix*J)iBiJcS-f-$ixTAV«#i:^oTaJ:^§a 

[0041] L^c«^oT . 2|5|IStC?iJi7)J^. A:^!^ h U 
-J^<^mmu- h tc:** LT A T S «0^^ffifjK $r^i. S C 
bizX *)XtlXhV-J^<7)}z'-yhU-hlzmmzMm 

^m^<MPEG-Tsi:§s.m-^^tiMmx:h 

s. 

[0042] j^, ia2T'^L/v:;<fr-fe;H 0 0 icO-f-f 
Xii 16KB. 32KB. 64KB. 128K B^tOE 
ccyn-/^ (3 2KB) i^^^O-tt<{i^<S 

[0043] i^. ll2T^LJtATS 1 003 (,:^y-t 
/l-rt^feSlOATS) {±|pI— ;>;?r-fe/K^(:OATStilt>'N' 
hftTft->TfcftV^t. */iSMMPEG-TSVS'ir 

>yh<Di»l^Mt$Bt LTi^B#^J^a-rtOT-i,. 1 
-PltitCiW LJtM P E G-TS^-i^ -yht <7)i'»Bt^J<50 

m^^m-i::»f>izm\.^ii>tLi>m<iimxt>^xi>S:\>\ 

[0044] xi^':J';PiSM^i:£OlllSb'-y f Ix- ht'c^ 
ie»mc{l. i^-g^MPEG-TSyN-y-y b/i'ttS-^# 
tliLTie^-rSCli: leii^it^V^MPEG 
-TS>'\-ir.y KolffiScS-ATSi: LTiSS-*-SC:i:ft 
H^O^^'JW^^^T-t' . CISOJ^^AT S t LXmb 
^>N-^r-/MgcSrieML. ATSWjgffifgl 0 1 6l,Z^(r> 

[0045] O^OATSiffiSfffgl 01 6fc{iMPE 
G-TSyN-^r>y ^^Oft|^y^•^r.y hScSr^L:^^:: t Sr^-T 
yyifb. ;>^r-b;K^coATS3!)<— OButtiWL^tMP 

co^^^-r^fc-C', M^'m.'m.mzim^ixrzmTxi 

^yJ^b^-Mit^ivfzm^coyz^y hU-hii^^^UPE 
G-TSJ-iy-yh (TiWl^m^Mta-tt C b 

IgT'*)-!.. tTt. C:iOJi^Tt;<^r-fe;l-f*i<7)5fe5|ATS 

[0046] $4>(c:. IE^Lj:-5i:-r-l.roj^7A-Cfc 
S M P E G -T Sy^•^ -y h*^^ LTi'J« L/i%^tC 
ti. aMLTPJ«L;t>'^y-y bP02#em'7)yN-ir.y 
h*>/i>{4ATS^*B&L. ATS3&«^$it!t>'N*^^-yh 
cTJl^^lPBSrlll ltc^$ix|.ATS«B&.'N-^r.yh## 

[ 0 0 4 7 ] i^S. ic?? J: a {c:j!?r-fe;H*|co|lx-^-<f >f 

-tr;Uc{i. Ill 2cr>Xoi,z:^y°-^fi'i^<7)^mmmMiz^'^ 

[0048] i^a. ia3TS^L^>:ATSffl^tf^l012 

{±ATs«s4f?gi 0 1 6fzm^t:>m^^ixhmkxh 

oTt^^/^L.. ATSSffe^lSfBl 0 1 7tzm^i=n 
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10 0 49] mSX'TpLfzTS packetfSfi 
It^l 0 1 l{i^S[;&r-b/H^£7)MPEG-TS/N'^r.y 
MS*fiSCT-i>. SK;<?7'-fe;K*l<0^^£0MPEG-TS 

[0050] i^. 013, 1 4C;^Lfv:J:plcffii>!?iOM 

[0 0 5 1 ] i^, msX'mLtzlD 10 1 O^fflv^T— 

[0 0 5 2] 01 5i>zhhioiz^ X:h^mcr>m^^ 
a^(?DM p E G - T s X h y -A ?r i5)Sf (cien t A a k 

«i-r i: T-^x h U -Ac^ — r /P^OIHI^ 
Efii^^tgi: 3!)»-:>H*^lC<±;;&r-fe/l^-y^<7) I D 

2r¥i]sij-r-5. >! t xmmcox h V -AfSf^mm-r^ z t 

[ 0 0 5 3 ] ^/v:, im^miXzim^ivtzKWVrA 
10 6 5tC±5l^T, 'yti:< t t;<?:7--b/U'N.-y^{iX:J' 7 

10 0 54] $ii,w±. immm^^-t AT sti^t>tni 
:nxt:,cr>mm^mi e . 17, istc^-r. 

[0055] 

o^;^'^^ #{aTS) ^ E c c -y coggrfg 1 1 < « 

m^i-iO-c?5llST-r5'»fiL-C-«5i.;^?7'-fe/H^fc, SIS 

E>f^c7)MP E G-T syN"iJr -y hc7)?»^^J$r;<?r-fe;Pr 

P E G-T S^N-^r y h i:c7)-fe -y CI k 

Sc7)!KJK$r^-f[:$-€-. ;^7'-fe/H*I{cteifc^<MPEG- 
T sy N-^ -y b $rt&*^-5. C k ifiX'^ , i f>r;^r-fe;i'3&JE 
C C r n -y ^«k ffiftttA^iUv ^^a^Jtc^^^i^- 

Sr w$ij-r k *^'-C'^ , m p e g - t s ■ 
[02 ] :^^n<o-'mmcr>j&mx'hi>smy =j— v -y 



[03] :^^M<^-m^<mmx'f> ^^r-tji^yv 
[04] m^Avi^^t;<f^Tcom».^^-tm 

[05] MPEG-PSkMPEG-TS<7)|iii$:^ 

■r0 

[06 1 *96BBi7)-||{6<;om-C'«>SiE^ • 

(^:''n •y^0 

[07] AV7r^/Uk-f U:? h'J^OP^k, x-f 
X ^'iiOr K k 5:Srr0 

[08] *?|BJO-|Q6<:DJg®T«> 5iE^ 7 :e— -7 -y 

[091 ^^(7i-mmcommx'S>^ leis 7 -7 -y 

hi7)7^-:?«it0 

[010] 2js:^aji7)-^ojgHS-c*,-5.£^7 7 

[011] *?6B^<7)-||*6iOJ^SS-C?> SAT S«B&I^ 

Oia«7^--7-y hCO7^-:5'ffiit0 

[012] :^wm-m^(nmmxhh^^^ -f >';5^. 
[013] ^w^(r>-ms^<njmxhh^yif-'7 

[014] 2|s:^Bjc7)-|IMco?^SIT'S)l>ia«i7:r-v 

[015] ^^m<7y-mm(^mmxh s y - u - 

7mMie^7:r--7>y hOx-:J':m3t0 

[016] *5&Bjco-|ISte£OJ^®-Cft S ^7 :r - V 

■y h(r>X:^yyy;um^^^Lfzm 
[017] *^BBcO-^SI^?^.^-f*S£^7 ^— V 

•y h <o;^ ^ 9 i^y/Piiiia * 1 7t 0 

[018] 2|s:56B8<0-SlfiS«OJ^®-e$> :J- -V 

•y h£7)X:7 ^:x7';P5Jia$:^L7t0 

[019] ATScOie^0!l2r;5rr-fe;K^5felicOATS 

ammm ( 2 7mh 2 ) (D^izimLmm-tm 

[02 0] ATS<r)».glSB!!iamBB-rSitA^><^7 
a— f-A'— h 

10 DVD-RAMx-f X^' 

11 3tt°yi?r-yr 

12 ECC3?D«gP 

13 h7>yJ?>'^/7T 

14 h7-y:?'>'N' y7r;^>f -yf- 
1 5 rgp 

16 

10 0 0 leifx-^ 

1001 ;*r-fe;P 

1002 ;^r-fe/lxs-y^ 

1003 ATS 

10 04 MPEG-TS^N'^^-y h 

10 10 ID 
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1011 TS pack&titmmn 

1012 ATSIi^fffg 

10 14 mim&mm 

1016 ATSmtfffg 
10 17 ATS«fJ>^fSf8 

10 6 0 i^x^Amtm 



10 6 1 i^^mm^ 
106 2 

106 3 Hv'fr 

10 64 w±'smmmmm 

10 6 5 Bgh^-ftSP 



[@1] 



r" 




BCC 
















r 


16 


^3- 





[ill2] 



1000 







1001 












Capsule 




Capsule 


Capsule 


Capsule 


■ ■ « 


Capsule 


Capsule 


(8KB) 




(8KB) 


(BKB) 


(aK5) 




(8KB) 


(8KB) 



Capsule header 


ATS 


TS packet 


ATS 


TS packet 




ATS 


TS packet 


(18B) 


(6B) 


4188B) 


f2B) 


(18BB) 




(2B) 


(188B) 


^ 1002 




1003 ^ 1004 










4 




43 TS packets / Capsuls 




► 



MPEG-TS 
packet number 


Arrival Time 
(27MHz) 


ATS 
(27 MHz) 


ATS 
(90KH2) 




1 


100000 


100000 


100000 


100000 


2 


103021 


3021 


10 


2 


3 


105097 


2097 


7 


3 












43 


133060 


2490 


8 


2 
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[113] 



1002 



Capsule header 



1013 




ID 



TS packet 



^ 1010 1011 



ATS 



1014 



1015 



1) 27MHz 

2) 90KHz 

3) IftSb/^^vhik 



[04] 



Z> ^ R> ^ 




DVD 


VTR 




1 STB 





o 




oo 



op 



--^ — V. 





MPEG-TSA* 



1061 



1060 



1065 



1062 



1064 



1063 



[IMS] 



1000 







1001 












Capsule 




Capsule 


Capsule 


Capsule 




Capsule 


Capsule 


(8KB) 




(8KB) 


(8KB) 


(8KB) 




(8KB) 


(8KB) 



Capsule header 
(22B) 


ATS 
(2B) 


TS packet 
(1866) 


ATS 
(2B) 


TS packet 
(t88B) 




ATS 
(2B) 


TS packet 
(188B) 


^ 




43 TS packets / Caosule 
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[119] 



1000 





f 


1001 












Capsule 




Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


<32KB) 




(32KB) 


(32KB) 


(32KB) 


(32KB) 


(32KB) 


(32KB) 



Capsule header 


ATS 


TS packet 


ATS 


TS packet 




ATS 


TS packet 


(84B) 


(SB) 


(188B) 


(2B) 


(188B) 




(28) 


(188B) 
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^ ... ^ 



1101 



1000 





f 


1001 












Capsule 




Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


(32KB) 




(32KB) 


(32KB) 


(32KB) 


(32KB) 


{32KB} 


(32KB) 



Capsule header 


ATS 


TS packet 


ATS 


TS packet 




ATS 


TS packet 


(88 B) 


(2B) 


(1B8B) 


(2B) 


(18BB) 




<2B) 


(188B) 


< 




1 72 TS oackets / Caosule 







[1113] 



1000 





r 


1001 












Capsule 




Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


(6KB) 




(6KB) 


(6KB) 


(6KB) 


(6KB) 


(6KB) 


(6KB) 



Capsule header 


TS packet 




Capsule header 


TS packet 


(4B) 


(186B) 




(4B) 


(188B) 


4 


32 TS Dackets / Caosule 




^ 
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[01 n 



1000 







1001 












Capsule 


Capsule 


Capsule 


Capsule 


« ■ • 


Capsule 


Capsule 



Capsule header 


ATS 


TS packet 


ATS 


TS packet 


TS packet 








<188B) 




(188B) 


(188B) 


■ • ■ 



padding 





TS packet 








TS packetSa 


ATS^IB , 



[HI 2] 



1000 





r 


1001 










Capsule 




Capsule 


Capsule 


Capsule 


■ ■ ■ 


Capsule 


#1 




#2 


#3 


#4 







Capsule^l 


Capsule header 


ATS 


TS packet 
{188B> 


TS packet 
(188B) 


■ ■ • 


padding 









Caps 


ule#n 








Capsule header 


ATS 


TS packet 


ATS 


Dummy 


■ • » 


ATS 


Dummy 






086B} 




TS packet 






TS packet 
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[014] 

1000 



1001 



Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


Capsule 


(21KB) 


(21KB) 


(21KB) 


(21KB) 


(21KB) 


(21KB) 


(21KB) 



Capsule header 


TS packet 




Capsule header 


TS packet 


(4B) 


(188B) 






(188B} 


4 


112 TS oackets /Cansule 




— r 



[HI 5] 



Capsule 


Capsule 


Capsule 


Capsuie 


Capsule 




(JD=A) 


(ID = B) 


(ID -A) 


(ID-A) 


(ID=B) 
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